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A  patient  without  any  known  congenital  cardiac  abnormalities  who  suffered  from  ventricular  tachycar-
dia  was  taken  to the emergency  room  following  successful  resuscitation.  Transthoracic  echocardiography
showed  diffuse  left ventricle  dysfunction  and  mild  aortic regurgitation.  Coronary  angiography  demon-
strated  intact  coronary  and  suspected  morphological  abnormalities  of  the aortic  valve.  In addition,
transesophageal  echocardiography  revealed  a rare  quadricuspid  aortic  valve  malformation.  After  con-
trolling  ventricular  tachycardia  and  congestive  heart  failure  with  optimal  medical  therapy,  the  patient
had  an  uneventful  course  and  was  subsequently  discharged  3 weeks  after  admission.  To  our  knowledge,
this  is the  ﬁrst  report  of  quadricuspid  aortic  valve  associated  with  idiopathic  dilated  cardiomyopathy.
<Learning objective:  A quadricuspid  aortic  valve  is a rare  congenital  anomaly.  A  quadricuspid  aortic
valve  is  often  associated  with  other  cardiac  disorders,  such  as  patent  ductus,  mitral  valve  malformation,
hypertrophic  cardiomyopathy,  and  coronary  abnormalities.  However,  there  have  been  no previous  case
reports  of a  quadricuspid  aortic  valve  occurring  in  association  with  idiopathic  dilated  cardiomyopathy.
This  is the  ﬁrst  report  of quadricuspid  aortic  valve  associated  with  idiopathic  dilated  cardiomyopathy.>
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The presence of a quadricuspid aortic valve, a rare congenital
nomaly, is diagnosed using transthoracic or transesophageal
chocardiography, at necropsy, during surgery, or during angiog-
aphy. A quadricuspid aortic valve is often associated with other
ardiac disorders, such as patent ductus, ventricular septal defects,
ulmonary stenosis, mitral valve malformation, hypertrophic
ardiomyopathy, and coronary abnormalities [1–3]. To the best
f our knowledge, there have been no previous case reports of a
uadricuspid aortic valve occurring in association with idiopathic
ilated cardiomyopathy. We  herein report the case of a patient
ith idiopathic dilated cardiomyopathy and in whom a quadricus-
id aortic valve without severe aortic regurgitation was detected
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Case report
A  47-year-old male (179 cm,  58 kg) who suffered from ventric-
ular tachycardia while performing manual labor leading to sudden
syncope with apnea was transferred to the emergency room after
successful resuscitation by a paramedic at work. On admission,
the patient was deeply comatose and was  being maintained
by mechanical ventilation. He exhibited sinus tachycardia (110
beats/min), and his blood pressure was 132/99 mmHg. A 12-lead
electrocardiogram showed complete left bundle branch block.
No signiﬁcant elevation was  observed in the levels of aspartate
aminotransferase, lactic dehydrogenase, or creatinine kinase on
either admission or later serial measurements. Transthoracic cross-
sectional echocardiography revealed left ventricular dilatation
(left ventricular internal dimension at end-diastole: 63 mm)  and
a diffusely reduced left ventricular wall motion (ejection fraction:
28%). The thicknesses of the intraventricular septum and free wall
were both 6 mm.  The aortic valve demonstrated mild regurgitation
on color ﬂow Doppler, with no stenosis. The patient again devel-
oped ventricular tachycardia after admission and was treated with
cardioversion and multiple doses of epinephrine, lidocaine, and
beta-blockers. Following resuscitation, he displayed a restored nor-
mal  sinus rhythm. Treatment with amiodarone (200 mg/day) and
metoprolol (60 mg/day) was administered, which controlled the
served.
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Fig. 2. Transesophageal echocardiography. The transesophageal short-axis view of
the aortic valve showing a closed quadricuspid aortic valve with two  equal large34 S. Tsujimoto et al. / Journal of 
entricular tachycardia. The patient was extubated on the fourth
ospital day, with his mental status having gradually returned to
aseline.
The patient had no past medical history or history of cardiomy-
pathy or sudden cardiac death within his family.
He underwent cardiac catheterization in order to conﬁrm the
otential diagnosis of idiopathic dilated cardiomyopathy. Coronary
ngiography revealed normal vessels with an abnormal pooling
f contrast agent in the left sinus of Valsalva (Fig. 1). In addition,
eft ventriculography demonstrated enlargement of the left ventri-
le, with diffuse reduction in wall motion (ejection fraction: 25%).
 right ventricular endomyocardial biopsy was performed, which
howed interstitial ﬁbrosis and the attenuation of cells and lipid
acuoles. We  performed transesophageal echocardiography on the
rea of abnormal pooling of contrast agent in the left sinus of Val-
alva using coronary angiography. The short-axis view of the aortic
alve disclosed two equal large cusps and two equal smaller cusps
Fig. 2). The accessory cusp was located between the right and left
oronary cusps, while the left coronary ostium was  positioned in
he middle of the left coronary cusp, and the right coronary ostium
as situated in the middle of the right coronary cusp. Only mild
entral aortic regurgitation was detected based on the color ﬂow.
The  patient’s ventricular arrhythmia and congestive heart fail-
re were controlled by treatment with amiodarone, metoprolol,
iuretics, and anticoagulants. He was considered to be a candidate
or an implantable cardioverter deﬁbrillator; however, he rejected
he procedure and was discharged from the hospital on day 24.
iscussion
A  quadricuspid aortic valve is a rare congenital anomaly
hat predominantly affects males and has a reported incidence
f 0.008–0.033% [4]. Most cases are currently diagnosed using
ransthoracic or transesophageal echocardiography followed by
ecropsy, surgery, and angiography. Hurwitz and Roberts [5] clas-
iﬁed such valves into seven types: (1) three equal large cusps and
ne smaller cusp; (2) four equal cusps; (3) two equal large cusps
nd two equal smaller cusps; (4) one large cusp, two  intermediate-
ize cusps, and one small cusp; (5) three equal small cusps and
ne larger cusp; (6) two equal large cusps and two  unequal smaller
usps; and (7) four unequal cusps.
Embryologically, the aortic valve is formed when the truncus
rteriosus partitions into the aortic and pulmonic valves. In the
ig. 1. Coronary angiography. Pooling of contrast agent in the left sinus of Valsalva
n the right anterior oblique view.cusps and two  equal smaller cusps. The accessory cusp (anterior non-coronary cusp
[ANCC]) was located between the right (RCC) and left coronary cusp (LCC). The other
large cusp was  positioned posterior to the non-coronary cusp (PNCC).
walls of the aortic and pulmonic trunks, three small pads of connec-
tive tissue develop to form the primordium of the semilunar cusps.
Deviations from this symmetrical arrangement can result in two,
four, or even ﬁve cusps in the semilunar valves [6].
Dilated cardiomyopathy is a syndrome characterized by car-
diac enlargement and an impaired systolic function of one or both
ventricles. Although the cause is not known in most cases, the
etiology of dilated cardiomyopathy is now thought to be multi-
factorial, including familial and genetic factors, viral myocarditis,
and other cytotoxic insults. The diagnosis of idiopathic dilated
cardiomyopathy involves ﬁrst excluding known causes of dilated
cardiomyopathy. In the present case, we  were able to exclude gen-
eral systemic diseases, sensitivity, and toxic reactions and a history
of excessive alcohol intake.
A  quadricuspid aortic valve is often associated with other car-
diac disorders, such as patent ductus, ventricular septal defects,
pulmonary stenosis, mitral valve malformation, hypertrophic car-
diomyopathy, complete heart block, and coronary abnormalities
[1–3]. Aortic regurgitation is the most prevalent hemodynamic
abnormality associated with a quadricuspid aortic valve, whereas
valvular stenosis is rare. Aortic regurgitation is more common in
patients with an additional smaller cusp, leading to the unequal
distribution of stress and abnormal leaﬂet coaptation [2]. Aortic
regurgitation may  occur in association with cardiac enlargement, in
which the left ventricular function then deteriorates. In the present
patient, the size of the aortic valve cusps was  unequal. However,
the aortic valve exhibited only mild regurgitation, with no steno-
sis, on both echocardiography and angiography. We  concluded that
the patient’s aortic regurgitation did not contribute to his cardiac
enlargement or impaired systolic function.
Displacement or obstruction of the right or left coronary ostium
by accessory cusp tissue has been reported in some patients with
a quadricuspid aortic valve proven at surgery or necropsy [3,7]. A
case of sudden cardiac death occurred in a 16-year-old male with
a quadricuspid aortic valve and complete isolation of the oriﬁce
of the left coronary artery due to an adherent aortic valve cusp.
Coronary artery disease caused by obstruction of the right or left
coronary ostium by accessory cusp tissue appears to contribute
to the development of severe myocardial dysfunction [8]. In the
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resent patient, no obstruction of the right or left coronary ostium
y accessory cusp tissue was observed on angiography, as Judkins
ight and Judkins left devices were commonly used. In addition, the
chocardiographic ﬁndings demonstrated no coronary ﬂow distur-
ances induced by the accessory cusp tissue. Therefore, the present
uadricuspid aortic valve was not associated with the patient’s
ilated cardiomyopathy or ventricular tachycardia.
Moreover, idiopathic dilated cardiomyopathy is often indistin-
uishable from the dilated phase of hypertrophic cardiomyopathy,
hich is characterized by left ventricular systolic dysfunction and
avity dilatation. The present patient had no past medical history or
revious documentation of an unexplained hypertrophied left ven-
ricle. In addition, he had no proven family history of hypertrophic
ardiomyopathy with at least one relative with an unequivocal
iagnosis. Therefore, we regarded this case to involve idiopathic
ilated cardiomyopathy.onclusion
To  our knowledge, this is the ﬁrst report of a quadricuspid aortic
alve associated with idiopathic dilated cardiomyopathy.
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